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Autumn, 1979

Dear Mr. Hoffman:

MIDDLE ATLANTIC PLANETARIUM SOCIETY

Many thanks for crediting first publication of
Everett Carr's article Star Fields: Past and Future to the
MAPS Constellation There was one point I should
mention, however. All artwork and drawings for the
Constellation are drawn by my wife, Roxanne Peery.
Thus credit for the drawing accompanying Everett Carr's
article should go to her and not me.
Please

feel

free

to

use any articles from

the

Constellation which you feel merit reprinting.
Sincerely,
Richard D. Peery
Editor
MAPS Constellation

** ************
NOTE:

The 1980 MAPS conference will be held at the
Charles Hayden Planetarium in Boston's Museum of
Science. The dates wi 1/ be Thursday March
Saturday March 29, with a possibility of some additional
activities preceding or following these dates. The
conference theme will be "The Survival of Your
Planetarium"; a theme made all too relevant for many
us by the current proposition-thirteen fever.
The Program Committee invites papers or posters,
and ideas for panels, seminars, and workshops. Weare
also seeking volunteers to serve on panels, et~., and to
chair the various sessions. Please submit all such desires to
the undersigned.
A second mailing will be made before the end of the
year. This will include details of the program as well as
information on registration for the conference. In the
meantime:
Reserve the dates of March 27-29.

Readers will note publication of this, the Autumn 1979
issue, at the end, rather than the beginning of the season.
In the instance of this issue, the delay is due, in part, to
the greater number of pages-38 in all-almost 50% more
than usual.

I
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For further information please write to:
John M. Carr
Charles Hayden Planetarium.
Boston, MA 02114

R. N. Hartman
Director of Publishing

INFORMATION FOR CONTRIBUTORS
GENERAL INSTRUCTIONS
All materials submitted will be considered. Contributions should relate to one or more of the
following: planetarium activities and/or education, astronomy or space sciences.
Articles, reports, piahetariu m programs, letters, technical comments, guest editorials, items of
humor, pictorials (black & white) or selected planetarium facilities and general news relating to the
planetarium/astronomy community is published. (This list is not all-inclusive.) The Planetarian will make
the final decision as to appropriateness of material submitted,
All material should be submitted directly to the Executive Editor. Contributors will be notified of
acceptance, rejection, or need for revision within a reasonable period of time.
The manuscript should be typed free from errors, dOUble-spaced, on 8 1/2 x 11" paper.
Strikeovers and other markings are to be avoided. Use the first page to show the title, author's name,
complete address, and exactly how the byline is to appear. Begin the text on the second page. Place all
legends for figures on a separate sheet at the end of the manuscript, and enumerate in the text where
each figure should be located. Place all tables in the manuscript in their appropriate locations.
Photographs must be b-lack and white, on 8 x 10" glossy paper. DO NOT mark or label on
photographs. Labels referring to a part of a photograph should be indicated on a separate sheet or
onion-skin overlay.
Line draWings, charts, and similar drawings (excluding halftones) should be drawn with dense black
(preferably India) ink with a high carbon content. If only printed copies are available they must be
equal to the above specifications. Copies duplicated on electro-static type duplicators are not acceptable.
DO NOT SUBMIT COLOR WORK of any kind.
REFERENCES should appear in the body of the manuscript by the Author's last name and the
date of the publication, e.g.: (Nelson, 1972), with full references listed alphabetically at the conclusion
of the manuscript, giving author's name, year, title, publication, volume, number and pages. Example:
Nelson, Arnold, 1972. Distance Concepts in Astronomy. Planetarian 1, No.2, 56-58.
Adherence to these instructions will be appreciated.
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two
ago
is with respectability, it is with
honorable position as President of the
Society"?
The excitement is still there and I am
and every member with
telephoning, the letter
have been work and
vigor.
I have made
these friendships that I ... a",..,.",,~r
met a Planetarian I did not
I hope that in the
months you have seen
of all.
the not so
changes and additions for
will be
distant future more information of keen
your way. If as much happens in the next fourteen months as
happened in the last eight-I dare guess
the short
bring across my desk.
and if
I, too, hope that I may initiate a new
worthwhile it can be attributed to me.
We teach today so we may live
James A. Hooks

Figure 1
Ten visitorOperated telescopps are central

STAR GAMES: A
Alan J.

U;;"i,»rll'ln::lln

laurie P.

IPATORY

EXHIBIT*

Cary I. Sneider

Lawrence Hall of Science
University of California
Berkeley, California 94720

When we set out to develop a participatory
astronomy exhibit for the Lawrence Hall of Science, we
knew it would be difficult to design an unattended
astronomy exhibit that would actually involve visitors in
astronomy experiments. To improve our chances of
making th is complex exhibit an effective educational
experience, we committed ourselves to designing it
through formative evaluation. In such a process, every
major component of the exhibit is subjected to "trial by
visitor." The results are then used to redesign the
components if necessary. The improved facets may be
tested again, and the whole process repeated indefinitely
until the designer-developer is satisfied, or has run out of
time and/or money. Some of the tools we used to
determine
visitor
responses
were
observations,
questionnaires, and interviews.
3

As we will show in this paper: 1) formative
evaluation can be very
to the egos of the
designers; 2) our exhibit would have been an
disaster if we had built it
as we
planned; and 3) the improvements made as a
formative evaluation are directly
popularity the exhibit now enjoys.

*This material was prepared with the support of
from Mr. William K.
and National
72.
Foundation Grant
findings, conclusions,
those of the authors
views of the National Science Foundation.

The
of Star
was for the visitors to
indoor exhibit. We
and confident
to use real scientific tools to learn about
science. Star Games consists of ten small
1) which
must learn
aim and focus at q
2)
simulated views of
is
stars,
and
This
constructed to
what these same
would
in parts of the real
Once visitors
themselves how to aim and
are rewarded
focus the
invisible to the naked eye. After
astronomical
this basic function of the
the
can try one of the formal activities avai lable to learn
more about how
The simulated

activities
target is simulated.
The
in
3 was the first
casualty of our formative evaluation. That
was
custom-built to our
and had every feature
would contribute to a successful
exhibit. I n addition to
it
the viewer to
had a built-in mirror in the
bend over and look down into the instrument. This fs
more comfortable for the viewer than craning his or her
neck backwards to look through the main tube (the
3) as in an
position of the person on the left in
old"fashioned
Some
mirror

The present
4. These instruments work
look
telescope to work.
because of a

Tne
into
what direction to point the
members of the public
seconds, and mast gave up before then.
Next we tried a small "finder" "',,'r.cr'A'-""
barrel of the main tube
too well.
and didn't bother with the
even
looking
the main one was necessary to discover
the fainter astronomical
Then we tried "aiming
tUbes"--empty cylinders with cross-hairs on each end.
Now when we asked people to try the
would
the main
diffi~.ulty of
find the
then go back to the main
sure
problem was solved.
As a final test (we thought), we left
unattended for public
people operate the telescope without our specificallv

Three
formative evaluation.

4

Visitors using the final design.

Original conception of

ages,
schools who were
Science on field
Each
The

Eason:
are:
1.
The

scientific instruments.
2.

The Focus Time Procedure
Star

3.

The Poster Raffle

summative evaluation indicates

information about the effect
different ages and sexes:
4. As
be

Figure
Final panel design.

results suggest that
occasion to use scientific
benefit when
the
activities like the Star Games.
that the high school students in
is
the 40 seconds visitors
at
visits (Parsons, 1968), and also
30 seconds it took for visitors to become
. frustrated and abandon the
we had originally
We conclude that formative evaluation turned
Games from a
into a
exhibit.
recommend formative evaluation to all
educators who wish to
effective
and museums
exhibits on components of
to
assistance to anyone
this exhibit.

based new
will be

visitors who

Evaluation

of

a

Education (in press) 1
Figure 8

Cartoon

rather than

superior

of presenting

paragraph format, was a
i .... "'FI""',+inn<

"Systematic
Anthropological Exhibit,

Parsons, lee

Donald S. Hall

NOTE ABOUT
Director of the
Rochester Museum and Science Center and is immE~di,ate
Past President of IPS. He has been involved with
since
with the
Planetarium in
with an intermediate
and a half years at the Morehead Planetarium in
North Carolina.

As much as I would like to (modestly) take credit
for thin king of the Seminar idea, it was Dave
Director of the Deerfield Academy Planetarium, Deerfield,
Massachusetts, who came up with it. In 1976, Dave wrote
to me to ask if we could take a
of his
school
age student assistants under our celestial
or two and make them wise in the ways of the
audio-visual universe. Dave also made the
and
that
pay for our time.
a detailed letter to Dave
could do for his students
and he
letter"
evaluation
me an

of what
"I was anxious
increased enthusiasm
of our Planetarium and also to
awareness of many of the
yet
which would be invaluable in all

fig.
During one of the Seminar's small group sessions, Cary Ratcliff,
Strasenburgh Planetarium composer and audio engineer
sonic secret to Jim Kennedy. from the left, Ellen
Hallagan, Sill Busler
jim Kennedy, Keith
Carl Rump, and Cary

fig. 4
Steve Ueb holds an image rotator for special effect projector so
that Konrad Crist (from the nose up) and Keith Johnson can
visually unravel its innermost secrets.

fig.
"look, even the little bitty wheels turn," says Derek flickinger as
he inspects a model
Karl Jansky's radio telescope. This model
is used in a point-source-Iamp projector to put a moving shadow
on the dome. Those amazed by Derek's astuteness are Peter Nash,
left, Richard joyce, and Keith johnson. Ron Barnell, background,
ignores it all.

9

After one of the small
effects, Erik Koelemeyer,
projector parts a critical

planetariu m
Kinsella

some

Stunned by the .brilliance of their instructor, Seminar participants
eagerly await the next cosmic revelation.

fig. 7
jerry Baker, Strasenburgh Planetarium Senior Technician, standing
at
extols the virtues of using many images in
planetarium
Planetarium is a VISUAL medium," says

Fig.
Vic Costanzo, Strasenburgh Planetarium Production Designer, gets
the attention of eight of his colleague/students with a
demonstration of how to hold both your necktie and piece. of
paper at the same time.

"It goes THAT way," explains Dave
motor-driven diaphragm projector accessory.
makes sense
from the left, Erik Koelemeyer,
Bill Kinsella,
Ron Barnell.

Fig. 10
Larry Schindler, center, is not too sure, but Dave Dodge believes
that he has figured out how the motor on this projector accessory
causes the diaphragm to bulge.

Fig. 11
Werner, Sirasenburgh Planetarium Technical
the good points
using custom-built
projectors for panoramas. Dave Dodge, left, and Erik K.olelf~mleVI~r
pay
attention.

Fig. 12
Dennis Sim9Poulos, left, and Konrad Crist use the Planetarium
light table to do some close up study of slides.

Fig. 1
Strasenburgh Planetarium Electronics Technician,
mid-way through his nearly-famous presentation
"How to Kick a Carousel." Elmer puts
finger
that is at the heart of the problem.
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THE
E
Hubert Harber

W.C.S.c. Planetarium
West Chester State College
West Chester, Pennsylvania 19380

The immense size of the Pacific Ocan demonstrates
the skill of the early Polynesian navigators. The area in
which
sailed comprises about one-third of earth's
surface. These Stone
made their way from
island to island by techniques just now being understood
by modern scholars. The combined surface area of the
oceanic islands of the Pacific would equal about half that
of the state of New York. Most of the islands are little
more than coral
rising out of the sea, and
invisible from the deck of a sailing canoe until one is
extremely close.
Evidence of visitations is abundant in terms of the
tools,
physical characteristics of the people, art
customs,
and tradition. The problem is
discovering the techniques used to steer a sailing canoe
across hundreds of miles of ocean, with reasonable
expectations of a successful voyage.
The Polynesian navigator was a very intelligent and
skillful observer. This data not only included the stars,
sun and moon positions, but wind and current directions,
wave formations, ocean color and temperature, bird and
fish species, and cloud formations. He also had the ability
to determine what we now call a "dead-reckoned"
position of the boat. He was trained through many years
of apprenticeship.
of keeping track of
Dead-reckoning is a
the boat's heading, speed, wind and current effects, and
estimating a position of the boat after a fixed amount of
time has elapsed. In modern navigational terminology, a
dead reckoned or D-R position, is an estimated position.
A "fix" is a mathematically computed position based on
the observation of identified stationary
or stellar
altitudes anti times. The latter is, of course, the art of
true celestial navigation.
The purpose of this paper is to discuss two basic
stellar observations that were used
the Polynesians in
moving from one island to another. They are the "star
compass" (see Fig. 1) based on the azimuth rise qnd set
points of certain stars, and the "zenith stars," that is,
stars that pass directly over specific islands. In order to
demonstrate the technique I have used the simplest case,
and current star
Corrections could be made for
the epoch of Polynesian seafaring without too much
difficulty, and would be necessary to prove an actual
historical voyage.
The Polynesians had star names related to the
islands they passed over or certain stars
used for
steering when they were at sea. These names were
incorporated in their folklore and mythology. Being able
to identify and use the stars properly for navigation was
an important part of the navigator's training. All of this
information had to be committed to memory. Star names

Fig. 1.

Compass, Latitude

0°

were used
of declinations to determine
and instead
directions to determine
on the star compass. For
reasons, I have
conventional astronomical
for this paper.
One could expect there would be situations in
which the desired
of the boat did not coincide
with the rise
of a star. Under these circumstances
the
the navigator could make corrections
along various parts of the boat and its rigging instead
from memory, he would
along its center line. Once
have to
to the dimensions of the boat
the magnitudes' of these correction
I have tried to
this information so that
can be used
teachers in a
The reader should be able to
correct level of
simplified
neglecting the
or
making a shorter journey. It can
correcting the azimuth angles for
and
by correcting the star positions for
effects.
thin k it can be adapted for classes from about the
grade to the college freshman
astronomy
course level.

The trigonometric relationship between latitude (L)
azimuth of rising point (Rz) and declination (d) is:
cos Rz ;::: sin d
cos
If we stay within a few degrees of the equator, L ;::: 0°,
and cos 0° ;::: 1 and cos Rz ;::: sin d.
Thus, we can see that Rz and d are complimentary
angles, that is Rz ;::: (90° d). The azimuth of setting (Sz)
is given by the formula: Sz = (360° - Rz).
The relationship between the declination of the
zenith star (dz) and the latitude (L) of an island directly
below that star (at the 50-called "sub-stellar point") is
that they are equal: dz = L.
Now suppose we wanted to plan a voyage from the
Solomon Islands (L = 9° S) to the Hawaiian Islands (L =
20° N), a distance of about 3,700 miles. (see Fig. 2)
A zenith star for our starting point could be Rigel
(d = 9° S) and for our destination, Beta Arietis (d = 20°
N). We will travel generally north-east, but when Beta
Arietis is directly overhead, we will know that we are in
the latitude of our destination.
If we use a modern map we can see that our
azimuth heading has to be 57°. That means we need to
aim toward the rising point of a star whose declination is
33° N. The rising point of Castor would work fine.
However, we have to consider the current, and the
inevitable side-ways drift of any sailing craft, called
"leeway." Let's suppose this adds up to a 16° error
toward the north. (see Fig. 3) This means that we will
have to aim the boat (called the boat's heading) 16° to
the south (57° + 16° ;::: 73°) or to a heading of 73°. Now

s

Fig. 2. The Voyage

Fig. 3. Leeway

we must find a star
Aldebaran would be a
secrets
currents and leeway is part of the
the navigator and usually not shared with the crew.
though the boat has a
o f ) the actual
over the bottom, sometimes called "course made
will be
} toward Hawaii. The
can also
"back sight," as he leaves the Solomon islands. This
be a double check on his
+ 1
= 1
setting star that satisfies the azimuth of 1
153° = 17°) would be Sirius (d ;::: 1
travels about 5
then this voyage
31 days.
Now, let's suppose that after about 1
at
islands are
to the northwest. The
before
N). From
zenith star was Lambda Orionis (d ;:::
many years of
the
remembers
that Lambda Orion is is the zenith star for the Marshall
Islands and we must be at latitude 1 N, and about
2)
from
north of the intended course.
memory) he knows that he now must set a true
73° to get from the Marshalls to the Hawaiian
but that
and drift will carry him
to the
(assuming uniform drift conditions
this
the Pacific). His new
will have to be 1
30° = 103°).
The declination of a star suitable for this
will be 13° S (103° - 90° = 1
star that will provide the correct
can be used as a
correct declination to
Keeping the boat lined up between the
Continued on
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SERVING THE

N

ICH THE

It is a rare school planetarium which serves the
classes located in a single building. Most planetariums
(including mine) are meant to accommodate an entire
district-elementary, junior high, and senior high schools.
Some facilities have been isolated from the classroom
buildings, but most are found in high schools, some in
junior
or middle
and a few in elementary
schools.
It has been shown that many
located
in junior and senior high schools devote ,most of their
planning and presentation time to serving elementary
classes. There is nothing wrong with serving other schools
well, but I believe that the
of the school in
which the planetarium is located can and should have
special service.
It is much easier to schedule classes from the same
school, particularly on very short notice. The planetarium
teacher and classroom teachers have more opportunity to
talk informally about coordinated programs, and buses do
not have to be ordered. Travel time does not cut into
other classes, and the entire experience can take place
during the
in which a
class meets.
It is clear that the best educational use of the
planetariu m occurs when objectives of the planetarium
the teacher for
lesson closely match thos~
his/her course units. In order to facilitate this
planetariu m teacher and classroom teacher must
communicate; the classroom teacher about what will be
studied and how he/she thin ks a program might correlate
with classwork; the
teacher about what the
instrument can demonstrate and the
possibilities as he/she sees them for correlation with
subject material. If communication does not occur both
ways-for example, if the
teacher prepares a
class without the
program for an
the relevant
of the class
benefit of
curriculum and what the teacher thinks
is
less opportunity of follow-up and enthusiasm on the part
of that classroom teacher. As a resu It, the total
experience is less effective.
Of course, the
teacher
lessons after examining course
subjects taught in the «home"
teachers. But then, if class visitation is on a voluntary
the programs must be "sold"
basis by individual
to them. It is my
that it i $ more difficult to
convince teachers
their students to see a

UM
presentation which is
outside sources, such as the
teachers feel that they
seem much more r(>r(>nl-,,/(>
I find I do the bulk

for geometry; and
the Elements" for rY\cHn"CTr'\1
of the second

received
teachers
"business"
The
himself available
spending all his
should make an
workrooms and
necessity for
is located.
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ARTICLE

T. V. Smith, Ph.D.
Nova University
Ft. Lauderdale, Florida

A study cannot be considered complete until the research
report has been written and shared with the scientific
community. The most brilliant hypothesis, carefully
designed and conducted study, or the most exciting
results are of little value unless they are communicated to
others. The traditional medium for communicating
research results has been scientific journals and 1-1-'1"' .. "'+,.... ...
the preparation of a manuscript for journal publication
should be considered as an integral part of the research
effort. Journal articles are research reports, review articles,
or theoretical articles. The typical research report, which
is the basis for this paper, consists of distinct sections
that usually appear in a constant order: Title, Author's
Name and Institutional Affiliation,
Introduction,
Method, Results, Discussion, References, and occasionally
an Appendix. Review articles (which survey particular
areas of work), theoretical articles (which advance or
critically treat theoretical issues), and position articles
(such as this paper which reflect an opinion or point of
view) require a somewhat different and more flexible
organization structure than research reports (APA, 1974).
Research pUblications can indicate to subsequent
experimenters those directions which have already been
explored and suggest new and perhaps better approaches
to a research problem. As a result, the publication of
research can alert other investigators to improper methods
and reduce the possibility of unwarranted repetitions as
well as suggest workable methodologies. Unfortunately,
many researchers appear to regard report writing as an
unpleasant task which is not really an inherent part of the
research process because the skills
to write a
report are somewhat different from those used in the
earlier stages of research. Nevertheless, the publication of
the resu Its of a study so that they may become part of
the general body of scientific knowledge is an essential
part of the investigator's responsibilities. Perhaps the most
important point to be kept in mind when writing a report
is its function: "The purpose of a report is not
communication with oneself but communication with the
audience" (Selltiz, 1976, p. 500). Emphasis on
communication with an audience demands that the author
be clear about the type of reader for whom a given report
is intended, Regardless of the type of audience, two
should be considered in writing the research
report: (1) What does this audience want or need to
know about the study? (2) How can this information best
be presented?
This paper is intended as a guideline for those
contributing research-oriented articles to the Planetarian
and is a condensation of materials found in the
Publication Manual of the American Psychological
1974} and several research oriented
Association
such as Introduction to
(Matheson, 1
and Research Methods in
0

15

Social Relations (Selltiz, 1
on which much of
article was based. The
research report differs
the usual Planetarian article in several ways
particularly in format and style. Since the Planetarian
does not presently have a standard for research
is recommended that the format and
for
tables, figures, references, etc. described
the
Manual of the American
edition, 1974) be adopted by
this manual was originally
for use of American
Psychological Association
over
recogn ized that
journals such as the American Educational Research
of Research in Science
Journal and the
have selected the APA manual
standard. While
specific type of research conducted will affect the
form of the report, it generally will be nO'iSlOle
an article
the APA style without
from the
suggested in this paper
the APA manual.
In order for a research report to be beneficial
readers, it must be accurate,
readable. To achieve this
several authors have
suggested various forms for a report which wo.uld ,,,rnn'"f\l
the author's efforts and allow the reader to
assimilate the information
in the report.
paper combines several of these forms to present a rather
complete outline which is offered
a
contributors. It can be shortened or modified
requirements of the specific report and that
for
limitations. Since most articles
the Planetarian are limited to a maximum
pages, a
author
15 double
often find it necessary to condense or combine some
the sections which
the research report.
contributed research article should contain most of
sections
in the outline in Table I.

Table
Research

Title
II
III

Introduction

IV

Review of the

V

Statement of the
Research questions or

VI

Methodology
Subjects

Hypotheses

Apparatus
Instruments
Procedures
Analysis and

Outline

of the problem as discussed below are included
introduction section.

VII
VIII
nternneta1tion of Resu Its
Implications
IX

References

X
1.
2.
3.
4.
S.

APA Manual requires author's name and affiliition before
abstract.
May be combined into introduction section.
May be combined into procedures or results section.
Results may be combined into the discussion section.
Generally omitted from a published article.

of the Contents
of a Research

»",cr .. inTi",n

Title
The title should indicate the main problem area of
the paper and if possible refer to the major variables or
theoretical issues examined. It must be a concise
statement and should be explanatory by itself, allowing
the reader to rapidly determine whether the article is of
interest. This factor is important because the title is also
used by indexers for publications and other information
retrieval systems. The recommended maximum length for
the title is 12-15 words.
Abstract
Abstract
This is a brief summary (approximately 1 00-175
words) of the report and is used in place of the
traditional summary. The abstract gives additional content
cues to assist the reader in the selection of articles and
provides concise descriptions of the purpose and content
of the article. The following information may be included
in an abstract:
1.
the kind of problem investigated,
2.
the 6ubjects used,
3.
the name 'of the apparatus used,
an indication of the experimental procedure,
4.
5.
a statement of the major results, and
6.
the major conclusion drawn from the research.
An example of an abstract found in the article by Smith
(1974) entitled ('The Effectiveness of Constellation
Figures" is presented below:
Two groups composed of both third and fourth
grade students were each taught constellations by
different methods. One group was shown only the
constellation star field. The other group was shown
in addition to the star field an overlay of the
mythological constellation figure. A comparison of
the group means failed to show significance (p >
0.05) when the subjects were evaluated by a paper
and pencil test in the classroom or by using the
planetarium sky.
Introduction
This section begins the main body of the report and
is used to present the conception of the problem in the
broadest context and to discuss its origin. Since the
function of the introduction is obvious, it is not labeled.
Frequently, the review of the literature and the statement

Review of the Literature
The review narrows the
related to the specific
Relevant
indicated and the implications of the
relationship to previous work in the
Also, a careful and precise summary
of knowledge in the area of the
important studies should be
demonstrate a logical
research and the investiga.tion. In UI::'I"U::I::III
it is not necessary to include an exhaustive
is made that the
review because the
familiar with the
a professional person
only those studies
to the
should be cited.
Statement of the Problem
Following the introduction of the
logical development of
material it is
to present a clear, concise statement of the
under investigation. This section should include
experimental hypotheses
tested and the no,rocc",.-"
identifications of the variables or the
questions if the study is exploratory.
Method
The method section should inform the
sufficient detail of how the
the reader cou Id replicate the
also enables the reader to evaluate the Cl"""' .. r\n"'':ITpn,~<::<::
the methods used in the study and the
of the results. It is both conventional and convenient
divide the method section into labeled subsections.
will usually include, but not be limited to, a
of the subjects, the apparatus, instruments,
and
and
A
subsections follows:
'Subjects.
Describe the
characteristics of the
were selected for the experiment and
experimental conditions.
should have detailed
etc. Even
'necessary for custom made
Instruments. The term instruments is
describe written type tests such as preattitudinal, intelligence, etc. If they are
identify the official name, type, and
how
constructed by the
developed and state
and validity considerations.
Procedure. All of the relevant details of
procedure must be mentioned.
step-by-step description of what h..""",,:>rH,r!
If necessary, include a discussion
followed when unanticipated events occurred
is needed for
experiment. Precise

and

Describe the research

and the statistical

each ..", ... ,.., . . ,,">"'"
Since this section
put into the
or
articles.

Results
The results section
summarizes the data
collected and the statistical treatment of them. The
description should be complete enough to allow the
reader to examine the data in any way desired. In
individual scores or raw data should not be included. The
author should use as few tables, pictures, or drawings as
possible.
the implications of the results is also
not appropriate in this section and should be postponed
until the discussion section. A suggested format for the
results section is:
1.
Describe and/or summarize the data. Tables, figures
and/or descriptive statistics may be used. Reference
can be made to the statistical treatment of the data
as related to specific hypotheses or research
in the
questions. Additional tables may be
appendix if
are too cumbersome for the results
section. However, these are generally omitted in a
journal article.
2.
Display the data in terms of the experimental
hypotheses or research questions. Name and present
the calculated values of any statistical tests and
state the probability levels obtained or used to
define significance.
3.
If observed, any pertinent results not related to the
experimental hypotheses may be included and
described.
Discussion
In the

discussion section, the experimenter
evaluates the results of the research. While
sections are concerned with the clear and
and
accurate transmission of
allows
the
observations,
the
discussion
section
to select,
and interpret the
findings.
Frequently,
experiments
encounter
methodological difficulties and thus their
cannot be
generalized to the population at large. These limitations
should be discussed and the rsults examined in view of
will suggest
these limitations. Generally, a research
further research based on the findings of the present
study. These suggestions should be discussed in minimal
detail.
The discussion section may be
as follows:
Discuss the results of the experiment in relationship
1.
conflicting theories and
to the alternative
in the review section.
hypotheses
Summarize the present state of iEnAu"I(>riap
2.
addition of the new data from the
and
discuss the generalizability of the study in view of
any limitations
on the methodology,
resources, etc.
Discuss the implications for further
3.
suggest further research
research reports the resu Its
into the discussion
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The reference
report. Accurate
of the
individuals as well
to pursue the
order
to
date of pUblication.

contains

the

If the research

articles.
Comments
While the contributors of
refer to the APA Manual for
are a few
which all
of and these are:

person.
maintain the desired attitude
For

Previous to

abbreviations

abbreviation
after the first use of the word.
APA Manual

use of commas
manual should
Numbers less than

their articles to a
faced with the
report but one which will yet
basic information
these instances the
may not be able to follow
suggested in this paper. Certain sections may be
or omitted without a serious loss of

essential for

articles, the reader is told simply that the data were
collected
an observer,' by means of interviews or
questionnaires, or through standardized instruments. When
the data collection instruments have been published
elsewhere, a reference is made to that article. If no
published description is available and the methodological
innovations are of general importance, the author may
discuss the instrument in an abbreviated fashion or decide
to publish a separate description of the data collecting
methodology.
The space limitations in the Planetarian or most
other journals mandate that the author be much more
selective about what results are to be reported. For
instance, negative findings may be stated very briefly and
without supporting tables or graphs. If the study is
lengt,lly, tha researcher will have to decide which results are
most important and present only those. Points that seem
interesting and might warrant discussion in a longer
report, but on which the data are only suggestive usually
are omitted from a journal article. Also tables, charts, and
graphs are used sparingly.
Concluding Remarks
The basic criteria ofa good scientific research
article is accuracy, completeness, conciseness, and
readability. These criteria place severe restrictions on
literary freedom and the writer is not required to hold
the readers' interest by a lively style. However. a style

that is pleasing from a
or esthetic
of
a definite bonus.
After the report has been written and the tables
graphs prepared, the author should read it over
considering such questions as: Is the article clear?
the points be expressed more
Is it
correct? Does the material
justify the conclusions drawn? Do
together logically? It is also a wise nr:.r1-,rt:>
more colleagues critique the report
version. Paragraphs and sentences that
to the author may be quite
review by a colleague may
unclear or illogical and can be an
achieving the goals of a
scientific
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setting points of these two stars will' carry us to Hawaii in
about 21 days, a journey of 2,500 miles. Assuming, of
course, constant wind and current conditions.
One night three weeks later, we find ourselves
directly under Beta Arietis, and the next morning we spot
islands to the north-east. We have made landfall. As we
draw close, the unmistakable cone of Mauna Loa rising
3,600 feet from the sea tells us we have made it to
Hawaii J Our voyage is completed, there is great jubilation
on the boat, as we are all anxious to once again set our
feet on solid earth.
In 1976, a successful voyage was made in a replica
of the Polynesian sailing canoes. The "Hokulea'," a' 60
foot twin hull vessel, sailed 3,000 miles from Hawaii to
Tahiti with a crew of 22. Navigation was carried out in
the traditional Polynesian manner, without the aid of
modern navigational instruments.
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INTRODUCTION

While it is universally acknowledged that a
planetarium should be a source of accurate and current
astronomical information for the public, many factors
combine to make the attainment of this goal difficult.
Prominent among these difficulties is the fact that the
most recent advances are published in the highly technical
professional journals in such large numbers that
astronomers are frequently hard pressed to keep up with
the literature in their own area of specialization. Since
planetarians must be aware of advances in all areas of
astronomy, they often rely on summaries of recent
advances in a particular specialized area. Since such
summaries usually concentrate on the most dramatic or
significant progress, more mundane improvements in our
astronomical models sometimes do not reach the
attention of planetarians for years after they are made.
Consider, for example, the following list of partially
incorrect statements-all of which we have heard or made
in planetarium programs:
The hazy appearance of the Milky Way is due to
the blurring together of so many faint stars that we
see a smooth band;
Interstellar dust absorbs much of the starlight in the
plane of the galaxy;
Without the dust between the stars, the band of the
Milky Way would be as bright as the sun (or infinite
in brightness);
The nebulosity seen in the Pleiades cluster is a good
observational indication that stars form from
interstellar matter, for· the nebulosity is material
which is left over from the star formation process.
It is the purpose of this paper to point out how
recent advances in our understanding of interstellar matter
have forced the qualification of these statements.
Ii

THE HAZY APPEARANCE OF THE MILKY WAY

Perhaps
the
earliest
statement
giving
an
approximately correct interpretation of the hazy
appearance of the Milky Way can be attributed to
Democritus (circa 400 B.C.), who explained:theMilky Way
was "the luminescence due to the coalition of many small
stars which shine together because of their closeness to
one another." (See the book by Jaki [1972] for a
detailed history of Milky Way concepts.) The possibility
that interstellar dust might alter the surface brightness of
the Mil ky Way seems to have first been considered by
Cheseaux (circa 1743) and Olbers (circa 1823), who
argued (incorrectly) that only absorption by interstellar
dust could prevent the surface brightness of the night sky
from becoming equal to the surface brightness of the sun.
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A detailed discussion of "Olber's
scope of this paper, but the
carefully treated
Jaki (1
resolution of the
is
{1977}.
While Cheseaux and Olbers felt that interstellar
could only absorb
Herschel (in 179-1)
the possibility that some of the surface
Milky
was due not to stars,
self-Iu minous nebulous material.
the
existence of interstellar matter was
it was
that a
fraction of the surface
brightness of the Mil
interstellar particles. In
both decrease the su rface
and increase the surface ....... "' ... '· ...
our line of
See
Arr

and

III

ABSORPTI N
N
INTERSTELLAR DUST

The existence of diffuse
suggests that interstellar dust must- not
the
but also scatter it. What
"absorption" we mean
interstellar
is
converted into heat which raises
and is re-emitted as infrared radiation
"scattering" we mean that
striking an interstellar
particle is reflected off into some new
otherwise
consider a case of
To illustrate the
star behind a cloud of interstellar n-:>,-1-,r-lac
may be able to detect the fact that the
starlight is reduced by the dust, but he cannot
of the
whether this is due to true
light being scattered away from his line of
dust. See Figure 1. Because of this
astronomers now prefer the term "interstellar
since either absorption or scattered would
same effect. Extinction is
the sum of
and rr-'+'·r.riv.~
To what extent do

TABLE 1
SURFACE BRIGHTNESSES IN UNITS
OF TENTH MAGNITUDE
ECT

0)

SU RF ACE BRIGHTNESS (S 1 0)

Sun
Moon

STARLIGHT ENTERING AN INTERSTELLAR CLOUD CAN BE:

*'

ABSORBED

OBSERVER
SCATTERED OUT OF THE LINE OF
SIGHT

'*

SCATTERED INTO THE LINE OF SIGHT

Clearly if the particles were perfect absorbers (no
since all light would
scattering) there would be no
be absorbed.
studying the intensity and distribution of
the
and Greenstein (1941), Witt (1968), and
Matilla
971) have determined that the albedo of
interstellar particles (i.e. fraction of light scattered or
reflected) in the visible is approximately 70%. The true
absorption is thus approximately 30%.
IV

THE MILKY WITHOUT DUST

What would the Milky Way look like without
interstellar dust? Since we were unable to find any
discussion of such a hypothetical question in the
astronomical literature, the result had to be calculated.
The details are given in the appendix, but the results are
as follows:
The birghtness of the Milky Way would increase
everywhere. This is not surprising, since removing the dust
would increase greatly the distance to which we can see,
while eliminating only the 20% of the present surface
brightness due to scattering. The. Milky Way 'in the
direction of the galactic center, Sagittarius, would be
approximately a hundred times as bright as it is at
present, but still a factor of 10 10 times lower in surface
brightness than the sun. (See Table 1.) The brightness
would drop as one moved along the Milky Way until
reaching the direction of the galactic anti-center (in the
region where Taurus and Gemini meet), where the
brightness would be perhaps two to ten times its
presently observed value.
The main point to recognize in connection with this
discussion is that, while interstellar dust does hinder our
view of the plane of the galaxy (extinction is 1 to 2

per
not produce any dire
randomly selected line of
only a 1 in 1 0 chance of
(See the
for details
assumptions. See the article
question of an infinite line of
V

THE PLEIADES
FORMATION

NEBULOSITY

AND

For several years there has been
whether the Pleiades reflection
is a
from star formation or a chance encounter between
cloud.
cluster and a
pointed out that
the
interstellar
it is
of times that a cloud
near
it
in a reflection nebula. He
starlight
the number of such chance events agrees
the observed number of reflection nebulae.
in some rather dramatic cases such as the
physical connection has been
and it was
is material left over from
assumed that the
formation of the star cluster.
Recently
(1
has shown that this
assumption is probably incorrect. He finds that the gas
moving relative to the dust at a
of
10 km/sec. At this
the dust and gas would
the cluster in
years. Since the cluster is <>.:-t-,.."..,,.,.1",,,rI
to be well over 10 million years
the
had time to move more than 20 cluster diameters
if the
the cluster was formed.

associated with the stars at the time of the formation, we
would expect it to be
far from the stars by now,
constant
(1977), Jura {1977}, and
The work of
Andriesse, Piersma, and Witt (1977) has indicated that the
and
structure of the Pleiades nebulosity is
not yet completely understood. Some' of the material lies
behind the stars, while some lies between us and the stars.
The "windswept" look of the nebulosity is probably due
to the interaction of the dust clumps of the interstellar
cloud with cluster stars.
VI

CONCLUSIONS
In

summary, the statements made in the
should be modified as follows:
The hazy appearance of the Milky
is partly
(80%) due to many faint stars appearing to blend
together and partly (20%) to light reflected from
interstellar dust particles.
It is better to speak of ((interstellar extinction" than
"interstellar absorption," since both scattering and
absorption actually take place.
If the obscuring matter in the Galaxy were
removed, the surface brightness of the Milky Way
could increase by a factor of between 2 and 100,
depending on the direction considered and-to some
extent-on the assumption made.
The Pleiades nebulosity is an example of a chance
collision between a young cluster of stars and an
interstellar cloud rather than a remnant of the star
formation process.

intro~uction

galactic anti-center, while 3.5 x 1
occupied in the direction of the center.
would range from
the Milky Way surface
35 x 10- 1 of the surface
of the solar
To convert this to more convenient
measure surface brightness in number of tenth
stars per
(S
angular
of the sun is
.2 square
for a su rface
degree. To convert to
recall

Taking n = 10 and
brightness is

The standard techniques of radiative transfer cannot
be used to calculate the su'rface brightness of the Milky
Way in the absence of dust, because with zero extinction
the "source function" (the ratio of emission per volume
to extinction per distance and a
term in the equation
of transfer) becomes infinite. To circumvent this
we
have
developed
the
difficu Ity,
straightforward calculation:
Approximate the Milky Way as consisting of stars
like our sun of Radius Ro and spaced 1 parsec apart.
Theren there is one stellar disk in each cubic parsec,
leading to a factor A (stellar cross section per volume) of
A=
5

Since there are approximately 2 x 10 A.U. per parsec
and 1.5 x 10 8 km per A.U., this means that:

A

== 1.5

== .15

x 1

5

x 10-tl_4 pc 2 /pc 3
pc 2 /pC 3

= 1.5

the solar

o·

APPENDIX

A

we see

x 10- 15 fpc.

From the

This result represents a rather
to be
the su rface
For av,.,rnnla
more numerous K and M type
addition, the assumed space
too
for the direction of the
anticenter.
Repeating the calculation with more conservative
of
average radius
of a star
we find
and an average
A
a factor of
less than with
Assuming the lower
The
another factor of
would then be from 2-10 x
o
Since the more conservative
are
reasonable for the
while the first
represents a Hguestimate" of reasonable average values for
we may estimate the range of
the center
brightness as

note that we can
From the dimensions of this
interpret A as being the fraction of the line of
LJI."I..,UIJII:OU per unit distance. Note that this is
a valid

o
Continued on page
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Well, my mail has been very interesting lately. We
have more composers entering the Planetarium market.
Jack Marek has a flyer out advertising three 15-minute
music tapes and a soundtrack service. Marek Music Co.
can be reached at Post Office Box 1398, Hollywood,
Florida 33022. Mark Oetersen of Loch Ness Monster
Productions, Boulder, Colorado, has more "Backpacks"
out. He also will do soundtrack mixing. And-the BBC is
offering to sell us a "complete" set of sound effects (yes,
I know this isn't music, but it is something you might use
in making soundtracks). The last is offered for "only"
$300. There are 35 records in the set. It is available from
Films For the Humanities, Box 2053, Princeton, NJ
08540.
Meanwhile a summer issue of ASP's "Mercury"
should have featured an update of Andrew Fraknoi's
"Music of the Spheres: Astronomical Sources of Musical
Inspiration." (The original article appeared in the
May / June 1977 issue.)
New albums of interest include:
"Alien" (soundtrack)-20th Century Fox
T-593
"China" Vangelis-Polydor PD-1-6199
Two by flutist James Galway:
((Annie's Song"-RCA ARL 1-3061
"Mozart: Concerto for Flute and
ARL 1-3353
The ((Alien" soundtrack music is by Jerry
Goldsmith. He's no John Williams, but the shrieking
strings would make a nice backdrop for storms on
Jupiter. Also there are lots of Hermann-type suggestions
of "impending doom."
Vangelis' latest represents a return to his successful
formulae as shown in "Spiral" (RCA AFL 1-2627). He
had seemed to jump the track a bit with "Beuborg"
(RCA AFL 1-3020) which sounded more like the pop,
click, whistle school of Subotnick. Vangelis' albums have
been released in this country on RCA and Polydor
although you may also find them imported from Europe
on Pye. His music is very useful in Planetaiums and if you
have not tried it you should. "China" has definite
Oriental texture to some of its themes but there is much
useable planetarium music here.
I mention the Galway albums for sheer listening
pleasure. How much you might use them in a soundtrack
I am not sure. But for sheer relaxed,
they are are hard to beat. They make nice entry and exit
music also (for the right type of program).

In

Drive, Jacksonville, Florida
album live at the June
planetarium music. The
include
nominal fee for this
mailing from them and you may
Please write me if you know of
services.
Sue Smith
suggest
in the

Carolina

So I decided to
"I've had a very
response
audiences-both school and
Some of the albums
are'

r.-Ports A&M

Schaffer-Earmeal

for
Piano Columbia M-33233"

How about it? Are you
to adopt new
is not for everyone.
not familiar.
music that expresses moods and
that form the basis
moods and
soundtrack.
Here
comes
another
correspondence. If you have tried
soundtracks, tell me your results.

TEKTiTES
Dr. John A. O'Keefe

Theoretical Studies Group NASA Goddard Space
Greenbelt, Maryland 20771

Center

Note: An annual affair is the Great Lakes
Robert Gardner of
School Planetarium in
Ohio. Dr.
O'Keefe was the featured """""."Ir." .. at one of the meetlllqs.
In lieu of
invited article for the
Planetarian, Dr. O'Keefe
his kind
to
a piece he
in the Lapidary
Journal. The following article is
from the
1977 Guide issue of the
express
Journal
peI:missicm of the .uaiiJA\,I,al VV1t.UA.LC:U. Inc.)
In an ancient Chinese manuscript, written in the
rang Dynasty, about a thousand years ago, it is noted
certain
that in the Leichow Peninsula, in southern
black stones are found in the fields, especially after
sudden rainstorm; these are called lei-gong-mo. This is the
earliest written reference- to tektites; they were found
after a rain because when washed, the lustrous surface
attracts attention.
A few score years later, in Cambodia, in the reign of
King Jayarvarman V, a temple was built at Cheom Khsan,
close under the Dangrek Mountains, on the northern
ago, and was
border. The temple fell to ruins
overgrown by the jungle. It was explored in 1928 by
Henri
Parmentier,
from
the
Ecole
Francaise
d'Extreme-Orient. During the excavation, a laborer
brought to Parmentier a curious black lump of glass. The
lump had originally been put in a treasure-box, along with
some gold ornaments, and hidden under the pedestal of
an idol. Robbers threw down the idol and took the gold;
they left the black stone. In 1930, Parmentier showed it
to the French geologist Antoine Lacroix, permanent
secretary of the Academie des Sciences, who recognized it
as a tektite. In 1935, another tektite was found in a
temple at Kompong Speu, together with a broken statue
of Buddha, where both had been thrown by ancient
pillagers.
Even today, in Thailand, tektites are called Chanta
Khant (eclipses of the moon) and similar names referring
to the moon and the stars throughout Southeast Asia.
They can be bought from lapidaries in Bangkok and,
before the war, in Saigon. The particular type of tektite
found in the temple treasures is caJled by Westerners the
Muong Nong type.
These tektites, and the other Asian tektites, are part
of a single, huge fall of tektites (called a "strewn field")
which extends from the Indian Ocean, near Madagascar,
to southern Australia, and extends northward to southern
China. It may even include the tektites recently (1975)
discovered by the Russians in the Karakum Desert. The
whole fall occurred about 750,000 years ago, during the
Ice
In Java, bones of the primitive man, Homo
erectus, are found in the same formations as the tektites;
he must have seen them fail. There are a number of other
falis, in North America, West Africa, Czechoslovakia,

a
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Egypt) and Mauritania, all older
Starting about 1
in Australia
in Germany
to suspect that tektites had
unearthly about them. Victor
who went into
unexplored land of Western Australia in that time
sent some te ktites
the Elder
with a letter
Stelzner, in
could have come out of the
probably had; the specimens sent
Striech were
Stelzner thought the flange might have been made
. the heat
entry of the tektite into the
melt the
and the rush of air would
the front face. The idea got wide acceptance; in
with the advice of the
and
Ernst Mach (he of the famous Mach
tunnel was built to test the effects of
simulate the hot
In the
Australasian strewn field,
steadi Iy. Lacroix found
in
but also in
Viet Nam and
. he rediscovered
the tektites of China. Scrivenor found them in
Mueller in Borneo. Careful chemical studies eliminated
artificial glass and terrestrial volcanoes as the source
tektites. The
ideas of Stelzner were
up by Charles Fenner, and the late
Australia.
But the great breakthrough in the "" . . ,. . hl.o"",
in the 1960'5 by Dr. Dean R.
now
director of NASA's Ames Research Center in
and even then famous as a brilliant
noticed that Australian and Javanese
wave-like marks
often show a set of
side, which he took to be the front
arguments of Stelzner and Baker. He
markings, called ringwaves, with very similar
the front surfaces of the heat sheilds of satellites
missiles which had come down
the
H. J.
had
made some
and his
epoch-making discoveries in the field of heat-shield
and Chapman became convinced that the ideas of Stelzner
tektites are indeed a kind
and his successors were
glass meteorite.
did much more. He
But
ablation theories which he had
to
tektite problem. He
put
of
into the hypersonic wind tunnels at the Ames Research
Center, and showed that the result was
the pattern
ring-waves and flanges seen on the Australian and
Javanese tektites. The resemblance went
surface form, and included details of the internal
structure of the flanges which can
tektites are sliced up and put under a mll::ro',cone_
studies made it absolutely certain that the form of these
tektites is the result of aerodynamic

most cases, with smooth glass spheres.
The conformity between theory and observation was
so exact that Chapman could then take the step of
calculating the speed with which the tektites entered the
atmosphere. He measured carefully the necessary physical
properties of the tektites-their density, their viscosity at
various temperatures, their heat conductivity, their
emissivity for heat and light, and so forth. Then, applying
the theories which had been developed for the heat
and making use of the laboratory studies of ring
wave formation, he was able to announce, in a great
paper with H. K. Larson, that tektites arrive in the
atmosphere at velocities of 10 to 12 kilometers per
second.
This is the correct speed for an object coming from
the moon. It is an unreasonable speed for something
~ coming from the earth; reasonable speeds for objects
starting from the earth and returning to it are less than
the orbital speed, which is 8 km/sec. An object from the
earth could only be made to enter the earth's atmosphere
if it had been sent out into space to distances Ii ke the
distance to the moon, and then allowed to fall back. This
is completely unreasonable; moreover, it would produce a
more or less uniform distribution of tektites all over the
the tektites of this event are
earth whereas in
confi~ed to about 1/25th of the earth's surface.
On the other hand, objects coming from space
beyond the moon, such as the asteroid belt, are observed
to enter the atmosphere at velocities which are generally
over 15 km/sec. In addition, anything coming from these
regions has been in space so long that it has been
attacked by the very energetic primary cosmic rays which
exist in space; these leave detectable traces in the form of
small quantities of radioactive elements, or actual tracks
in the glass. Since these traces are not found, we have a
further reason to exclude regions beyond the moon as the
source of te ktites.
Putting all of this together, Chapman and Larson
concluded that tektites must come from the moon, and in
fact they entitled their great paper The Lunar Origin of
Tektites.
Simultaneously) at NASA's Marshall Space Flight
a skillful young German aerodynamicist, Dr. Ernst
Adams, was making similar computations. Adams' results
were essentially the same as Chapman's; he found that the
amount of ablation (i.e., loss of mass by melting and
vaporization) observed on tektites was inconsistent with
origin from the earth. Adams did not have access to the
'same laboratory facilities as Chapman, but his
computations confirm the trickiest part of Chapman's
work. These computations were redone once more at the
Goddard Space Flight Center of NASA, using some
variants of the ideas of Chapman and Adams; again the
result came back that the ablation calculations of
Chapman cannot be upset.
From the knowledge that tektites come from the
moon, Chapman and Larson were able, in 1963, to make
some first guesses at the composition of the moon's
surface. They found that it was deficient in nickel, as
compared with the most familiar kind of meteorite. They
also noted that there was a marked deficiency of water

and other elements which are
The
in
on
showed that tektites do not constitute a
parts
the lunar surface, either in the
(the highlands) or in the darker parts which we see
earth as making up the face of the man in the
was clear that tektites must constitute small
the whole lunar crust.
When the lunar
from
and studied, it was found that the moon is much
fundamental chemical rh'H"",r1-"".-.c1r.rc
tektites in its
that is, it is poor
water, poor in the volatile
and depleted in oxygen. It is deficient in
Chapman had predicted, in the face of severe
from geochemists.
these
the moon had been volcanic for at least the
of its life. All of these
and a half
implied by the lunar
of tektites.
true if tektites come from the moon.
On the other hand, there was no direct evidence
None
tektites in the first studies of the
of the hand
from
the coarse part of the soil was
high-silica materials. When a
material_ showed up in the fine fraction of the
almost overlooked.
important
like most of the lunar
veins of some fine-grained rock which was
to be a high-silica material. The chemical
rock showed that its bulk
that of a certain kind of tektite called
high-magnesium tektites. On the other
the trace elements indicated some serious differences.
some 4 billion years ago; the
object was
from volcanoes or
found on earth were all
otherwise
evidence suggests
similarities,
essentially a tektitic mass;
students
the fact that it is not
concluded that it is not.
At least to me, the
story told by John
Peace, about the game called
hero, a boy at an
school. The hero
won,
because whenever he got into difficulties, he made
another rule for the game, which put him ahead.
Something like this has been happening with
of tektites with lunar
pre-Apollo rules, the
of 12013 was
undoubtedly
but after 12013 was
some
lunar geochemists proceeded to announce that
materials could always be
from terrestrial
materials
tektites)
the ratio of
to
or the rare-earth
uranium, or the lead isotope
abundances, or the oxygen
But in 1975,
in
that the
ratio in certain tektite-like

materials from the moon is just about like that in the
Professor Silver, at
found lead
or
of a very terrestrial (or tektitic) kind in the
surfaces of the orange glass beads from Apollo 17; and
rare-earth abundances much like those in tektites turned
up in Apollo 16. Oxygen isotope abundances like those in
tektites are found in the very outermost skins of lunar
if tektites formed, as some terrestrial volcanic
rocks do form, by welding together millions of tiny
then they could perhaps have acquired the correct
oxygen isotopes.
On the positive side, tektite-like compositions have
been found in some very fine grains in the lunar soil,
especially at the Apollo 14 site; they have also turned up
as inciusioflS in rocks which consist of smasked-up pieces
ceme'thed together (the so-called breccias). Usually these
objects do not look like tektites; but Professor Glass, at
the University of Delaware, found a tiny glass sphere with
tektitic composition, form, and internal structure in the
Apollo 14 soil. For none of these objects do we now have
a complete study of the trace elements, which are
important.
Although many geochemists to this day refuse to
accept Chapman's work, there is no reason to doubt it. If
there is one point which has been made crystal clear in
the past 15 years, it. is that the current techniques for
heat shields really work, every time. The validity of
the methods and theories used has been proved over and
over again, both in the laboratory and in actual re-entry,
both by NASA and by the Department of Defense.
The refusal of some geochemists to accept these
facts is normal, of course, in the world of science, where
controversy is the life-blood of the field. It is especially
natural where such great issues are at stake. It is due in
large measure to the fact that tektites are so much like
earth rocks in their chemistry.
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What are the issues which are at stake
of tektites?
problem of the
First of
tektites come from the moon,
for himself
means that anyone who wants to can
his friend a piece of the moon, more beautiful than
of the specimens brought back
the astronauts.
Second, it means that the moon Iives. The fires
very deep now; only an occasional mild
has
caught by the Apollo instruments. Even these
interior of
quakes, however, tell us that the
moon is partly molten-more so than the earth at
same depths. The tektites tell us.
at intervals
millions of years, a dormant lunar volcano bursts out
an eruption like that of Krakatoa.
Third, it means that we know where the
came from. It came out of the earth. Even now,
inside the moon, there must be
whose
composition is like that deep in the earth. That is
only way that objects whose
is so much
that of earth rocks could be made in the moon. That
why some geochemists
that tektites
earthly.
Actually, some of the great
rey
Ringwood--have
on other
that
moon must come out of the earth.
The event which sent the moon off into
the most
event in the
earth. Traces of it must be all around us; fTDr>",r',h"nc
come will be amazed that we did not see them. "How
could they have missed it?"
will
to-what? the oceans?
Here is a blan k page upon which the
geochemists, and the lapidaries of the future will
words which will make them famous. We must
them, not only the fun of doing it, but the satisfaction
seeing in the world around them traces of a great
which is veiled from our eyes.
j;;.\"V"VI',I.J

E
Dale C.

Staff Scientist
Arecibo Observatory *
Arecibo, Puerto Rico 00612

Little did Charles Messier
when compiling his
1781 catalog of objects of comet-like appearance, that
200 years later most of the sources on his list would be
objects of intense
far outshadowing comets in
importance. One of these,
is one of the most curious
and thought-provoking objects ever discovered.
M87 is a giant elliptical galaxy. It is the largest
galaxy in the great Virgo cluster of galaxies, about 50
million light years away. In fact, it is one of the most
massive galaxies in
Universe, estimated to have
between 10 12 and 1
times the mass of the sun. It is
surrounded by a huge cloud of globular clusters.
While M87 looks normal enough on long exposure
photographs, short exposures show that there is a bright,
knotty jet of material emerging from the nucleus of the
galaxy. Spectral studies of the knots show a continuous
spectrum, characteristic not of stars but of synchrotron
radiation emitted by high energy electrons spiralling in a
magnetic field. The radiation in each knot is highly
linearly polarized, a fact also consistent with the
synchrotron hypothesis. It looks very much like M87 has
undergone a gigantic eruption in its nucleus, throwing out
a stream of high energy material.
it has had
several explosions, each throwing out one of the knots
along the jet.
When radio astronomy was invented in the late
1940's and early 1950's, it was found that one of the
was
brightest radio sources in the sky, Virgo
coincident with M87. The great amounts of radio energy
being emitted are due to the
from the
was thrown out of the
nucleus. Just how the
nucleus is not known, but it must have taken a lot of
energy to do it, since the energy now
emitted
the electrons alone is as much as is emitted by 500
million stars as bright as our sun.
X-ray observations of M87 also show energetic
is a compact
things going on. At the center of the
X-ray source. It has been estimated that an
releasing 10 56 ergs of energy could have produced the
X-ray emitting region. This is as much energy as 105 stars
like the sun would emit over the age of the Universe. In
addition, a large (about 5 million light years diameter)
gas surrounds the galaxy,
hot cloud of X-ray
presumably held in place
its
gravitational
pbtential well. It is clear that energetic things have
happened in the nucleus of M87.
Mention the requirement for great amounts of
energy to an astrophysicist, and you will find that he
inevitably starts talkingabout massive black holes. That is

*Arecibo

Observatory is part of the National Astronomy. and
ionosphere Center which is operated by Cornell University· under·
contract with the National

because when matter
Schwarzschild radius of a
impossible for it to maintain
radiation. It
is possible for matter
radiate away a large fraction
form of energy before
10 9 solar luminosities (a
need to have at least one solar mass IWlJlJiea
years. And with the inefficiencies
energy
to radio waves, 1.5 years
more Ii ke
black holes can accrete this much

with
swarm of stars around a
hole.
the velocities of stars in M8Ts
are what one would expect if
black hole. Both observations
solar masses! An
about 4 x 1
black hole at the rate of 10 solar
power the radio and
the jet as well.
With this

have
passage
real,

Virginia, the
meter
confirm the
different
of another

LAB OFFE

A NEW

PLANETAR

Reed

West Chester State College
West Chester, Pennsylvania

in the 1930's Armand Spitz was a newspaperman
who took a part-time public relations
with the
Fels Planetarium of the Franklin Institute in Philadelphia.
His enthusiasm for what he considered to
the
single teaching instrument ever invented" and his desire to
make the splendor of the night sky accessible to more
students, led to his eventual identification as the Henry
Ford of planetariums.
Spitz turned the perforated tin can
that he built to show his daughter the constellations) into
a star projector that consisted of 12 perforated black
plastic pentagons arranged to form a dodecahedron. This
made it
instrument was finished in 1947. Its
obtainable by schools and institutions that could not
afford the Mercedes-priced planetarium made by Zeiss.
Today, Spitz Space Systems markets a multi-million
tilted
dome,
fully
computer automated,
dollar
planetarium that no one would consider purchasing
without a stereophonic sound system with taping
capabilities and a slew of slide and special effects
projectors. The Ford has become a Mercedes. Incidentally,
the multi-media, mUlti-purpose planetarium theater also
has the ability to make the splendor of the night sky
accessible to students, but this is sometimes lost in the
worship of the equipment.
In 1976, Philip Sadler, who was associated with
Learning Technologies, I nc., in Newton, Massachusetts,
believed that the planetarium was such a valuable
educational asset that every educational institution should
before
Sadler
have access to one. Like Armand
decided to develop a low-cost planetarium that would be
within the reach of all school systems. He was assisted by
the staff
personnel at Learning Technologies, Inc. and
of Boston's Charles Hayden Planetarium. The result was a
portable, inflatable, inexpensive planetarium called
Starlab.
Starlab represents a return to the simple objective
of making the splendor of the night sky accessible to
more students. The Starlab projection dome is
constructed of a nylon-reinforced, flame retardant
polymer fabric that inflates in less than five minutes with
the use of a heavy duty fan. It takes fifteen minutes to
totally deflate Starlab.
Access to the star chamber is provided by a crawl

through, inflated tunnel that also acts as a
Starlab chamber has a diameter
sixteen
accommodate a class of 30 students on
floor. The fan that keeps the dome inflated also
ventilate the facility.
The evacuation of the Starlab chamber in the
of a break down of the
other emergency is quite
floor of the room in which
dome can be picked up to
Starlab
stars
bulb and a cylinder mask. The
is quite good for the purposes for
intended. Hand operations on the
diu rna! motion and latitude controls. Additional
provide projections of the stars of the
an earth map,
hemisphere, celestial
constellation outlines. The latter
is somewhat
aesthetically
because of the thickness of
lines.
The Starlab
does not compare
with the more established and traditional
planetarium, but then it wasn't meant to compete in
terms of the realism of its
its audio
and
its audience. It
out-compete
to have a great
the traditional
upon basic astronomy education because of two
fits
considerations. Starlab is
car trunk)
than
of
if
its
parks, and
sold in the United States and Canada.
Who
Starlab will become

And now, for you
with an
or are involved with an amateur
an
review of
astronomical
here
you might find of interest.

CHANGE OF ADDRESS should
Hartman, Mt. San Antonio
Missed issues and
addressed to Walt
6560 Braddock
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be

sent to Ron
CA 91789.
should be

It was a
and

was asked to review Mallas
new book
the objects included
of clusters and nebulas compiled
the noted French
youngster
worid of astronomy in earnest,
observed most of Messier's list back in the
aid and
Some years ago,
observers might
of

feel
the
sometimes
taken in my
wonders of
view of my

at the newfound
field of
4-inch
could be
with notes and sketches
in more

will find The
up to the time of
well-known advanced amateur
in
California. The visual
astronomer,
of the various Messier
in the Album
are drawn from his observational notes and
most of them made with a 4-inch Unitron
between 1958 and 1962. This

observer would have
written overview of
and romantic astronomer.
some parts of
Those unfamiliar
learn that he

or so
credited to him. A substantial number of
discoveries made and
made
French comet
another
and from- Messier's own additional discoveries
comet sweeps. Another half

now

When
for the
exposures
an observatory atop
used Tri-X

entitled "Messier
the
_,n ..".,',rn. While parts of this
account
the man,
and his fascination for and dedication to observational
astronomy, there is a
toward too much in the
way of minute details that detract from the overall
At
seems to get
down in
references to errors and revisions in the
etc.
as a
laborious and
the endless references
and

His

should
the first time.
the
the most elusive objects

all the inspiration he can get. If he does not get this from
the word description, perhaps he will gain some practical
aid in his search from the small scale finder charts which
are included for each object, and to a lesser extent from
the pencil drawings depicting Mallas' visual impressions.
The finder charts are particularly helpful to the observer
whose telescope is not equatorial or is not equipped with
setting circles. They include stars not visible to the naked
eye, but which would be visible in a moderate-sized
finder. They are convenient signposts to the fainter
objects. However, larger scale maps, such as the very fine
field edition of the Skelnate Pleso Atlas of the Heavens
are required in order to zero in on the restricted region
included on the finder charts.
The pencil drawings are pretty much limited to
selected globulars, galaxies, and planetary nebulas, which
tend to lend themselves to such impressions better than
open clusters and diffuse nebulas. They are reproduced in
negative form (light on a black background) so as to more
nearly approximate impressions through the eyepiece.
While some of the drawings do indeed reveal a reasonable
facsimile of what the observer can expect through a small
telescope, others seem at considerable variance with my
own recollections (as for instance, the drawing of the
Dumbell Nebula, M27, which is much too elongated in
the drawing). This is not too surprising. The impressions
and highlights which anyone person perceives through
the eyepiece are highly subjective and individual matters.
The author admits that contrasts and subtle geometrical
patterns are of necessity exaggerated in drawings and that
delicate nuances are difficult to render faithfully.
Moreover, no diagram, no matter how skillfully and
artistically drawn, can do justice to the real thing.
The photographs, being time exposures, tend to
show more detail in most subjects than can be seen with
the eye. Also, there is a cluttering of faint foreground or
background stars that will not be perceptible in smaller
instruments. Nevertheless, as a critical astrophotographer
with sympathy for the difficulties involved, I was duly
impressed with many of the black and white prints

to the
instrumentation, film, and
on pages 30 and 31. Also
data, including exposure
chemicals, and reproduction scale for each
This is found near the back of the
selected color photographs of Messier
from a number of
There is also a list of references for fu rther
all sky map is of limited
because
scale. It is nowhere detailed
to be used
telescope, but does
a
approximate sky locations of the
amateur
book. Finally, there are pages where
make notes and check off each
through the complete list.
There are few
or
apparent to this reviewer, a notable
glaring reference to M12 under the
globular M14 on page 55. The type is
read, an advantage when
under dim
at the eyepiece. Messier's own
is
facsimile, but is of limited interest unless
happens to know French.
the allotment of
for this
better have
for
descriptions of some of the
Anyone who undertakes a
the Messier objects, and who perseveres
can be justly proud of his achievement. A tel<:sc()pe
three inches or
is
and of
search for the more elusive
in th is
apertu re becomes
Album would
prove
assistance. Only amateur astronomers could
an expose, with the dedication and perseverance
and Mallas and Kreimer certain Iy
is a book
amateur astronomers, and
astronomers.
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I devoted my column in the Summer issue to the
subject of panoramas-who's got them and how you can
get them. I have since been advised that a "Catalogue of
Planetarium Production Aids," the brainchild of William
T. Peters of the Manitoba Planetarium up in Canada, has
been coordinated by him with the assistance of Edward
Barker. It was published in the (coincidentlly) Summer
issue of Northstar. That's the newsletter of the
Planetarium Association of Canada, Paul Deans, Acting
Editor. Here is how it appeared,explanatory note and all,
in that issue, than ks to Paul.

Any planetarium that wishes to sell or preferably
trade and exchange its artwork, panoramas, and othershDw
production properties is invited to send a list of its
offerings to the author. I don't quite know what I will do
if the guys in Rochester send me their list, but I will try
to keep this catalogue primarily open to organizations
who are not offering their products on a generally
commercial basis. I may include a list of commercial or
semi-commercial sources rather than itemizing products
from commercial sources.
This catalogue is, of necessity, quite brief but I
think it contains some very interesting items. If each
major Canadian Planetarium sends me a list that's only
half as long as the one here, we will have an impressive
catalogue of 150 items. Please try to restrict your
catalogue entries to items of outstanding quality and ones
that can be made available on very short notice, say
within a week.
Since this list is short I have made no particular
attempt to index the items, ,aside from keeping like
sources and like items more or less together. If the
catalogue grows I will impose order as necessary.
I have done a considerable injustice to the other
planetariums and artists whose work I have listed below. I
know they all have a much greater variety of material
than this catalogue implies. However, in order to get this
going I have gone ahead and listed material that I have
recently traded for, or know is available.
Notes: An asterisk (*) indicates a scene photographed
from life or a realistic model. 12/100 means the pan is in
12 panels, to be projected by 100 mm lenses. Soon the
Manitoba Planetarium will conform to the Davis
Planetarium standard of 12/85 (projecting to the left of
the Zeiss). Most 12/1 00 pans can be made to work in a
12/85 system with rephotography or duplicating to take

The
care of the scale and distortion
exchange in parenthesis at the end
but you will
indication of the supplier's
to negotiate the exchange to both your satisfaction.
Don Davis
Astronomical Artist
3 Altree Court
Atherton, California 94025
Home:
415-322-0397
Phone:
Work:
415-323-8111
Panorama: Mars, Rift Valley.
detailed
easily photographed as 12 segments. 10
s~lIe )
Pan: Idealized
similar to cover
Dragons of Eden by Carl Sagan.
Contact artist for information on other Pans and
work.
Fiske Planetarium
Boulder, Colorado
Contact Mr. Jim Sharpe, 303-492-5003
Artwork * Skylab slide
mm} froma
model. Black background.
Manitoba Planetarium
190 Rupert Avenue at Main Street
Winnipeg, Manitoba
R3B ON2
Ext. 127
Contact: Bill
All artwork is
Ed Barker unless otherwise noted.
Movie or Model: Earth very detailed
Barker. (trade)
Method: Manitoba Planetarium standard for
rotating globes to fit a circular mask in a
porjector. Shoot to this standard and we can trade
without modifying our projectors each time.
1.
Use Bolex H-16 reflex camera.
2.
Have someone hold a
of rulers
side of the
Pan camera until an
is seen between the
of the globe
of the viewfinder on each side.
3.
Hold the ru lers touching the top and bottom of
globe and center vertically.
4.
Zoom camera lens until exactly 1/12 of the diameter
above
of the globe is seen in the
below the globe itself.
5.
Illuminate the
with
circular slide in the gate, that
This minimizes light spill on the .... ..,'-I/,.,' .. ~.
Method: Brute Force Bubbles: Fill

field
houses or any other black and white image. Draw pattern
on a clear 8" to 12" plastic sphere with China marker or
overhead projector pen. Check the result
testing in
dome. Project with 25W, 24V Osram point source lamp at
globe center. (Contact John Mohler for source.) Drawing
may be done in Star Theatre using stars or coordinates as
a guide. Cover sketch marks with 1/16" Letraset tape (the
kind that bends easily).
dome with black lacquer.
Works well from room
Remove tape while paint is
center) or from cove if the distortion is compensated for
in making the sketch.
Movie: Dr. J. Allen Hynek interviewed by Robert
Excellent
Ballantyne. 16 mm magnetic sound
quality. Dr. Hynek outlines the scope of the UFO
phenomenon and speculates about
origins,
including non-extraterrestrial. About 5 min. Even
it doesn't fill the dome, this film is quite gripping enough
to make a good segment in a UFO show. (available at
cost 'vYith Dr: Hynek's permi,ssion, plus a trade)
Movie: Prelude to !:;pace Colonies: <lKinestatic" film of
NASA clips gives b !"ief, fast-paced visual history of space
travel (about 4 min.). "Wild" sound track available. (at
cost and trade)
Movie: Rambling Roget, the Gal/actic Gourmet 16 mm
mag. track. Roger Woloshyn gives Julia Child-style
instructions for brewing Primordial Soup. Tongue-in-cheek
style always gets chuckles from audience. About 6 min.
cost and trade)
Photo: * Gypsy Astrologer with colorful astrological
chart spread across lap. 35 mm slide of live model.
Excellent Key- visual for astrology show. We spin the
image around the theater at accelerating
(trade plus
model fee). And go to darkness with a flash.
Pan. * Stonehenge: Full
photographed on location,
requires 12 projectors with 75 mm lenses. We use 12
Singer effects projectors. Allow extra time for us to have
these super-slides duplicated. A towering,
scene. (trade plus duping cost)
Pan: Palace of Sargon II 700 B.C. view
temple complex. Line drawing
Ed
(trade)
Pan: * Arctic Pan: Actually done in Arctic: 1J1"'O,"t-r\o-r')n~''''r1
from life. Looks very cold, flat, and desolate.
(trade)
Pan: * Aztec Pan:
photographed on-site.
1 00
Pan: * Birds Hill, Manitoba: Pair of pans, one
one normal ,to demonstrate remote
(trade)
Partial top
Pan: * Cave: (South
1 00
fill. Requires some fudging to align. Looks
with top fills. (trade)
from Adler
Pan: * Chicago, winter,
Planetari u m. 1 2/1 00 (trade)
Pan: * Lake Winnipeg, photographic, very flat and
arctic-looking.
00 (trade)
with shoreline and
Pan: * Lake Winnipeg,
work in some 10
Cruise
winter. 1
systems. (trade)
Pan: * Churchill, Manitoba, summer, at NRC rocket base.
12/100 (trade)
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Pans: * Assorted Ph,')t",flrr.rnhir
Pan: * Sand Dunes
1 00 (trade)
Pans: * Assorted Marsh
one is very
Pan: * Sunflower
12/1 00 (trade)
Pans: *
International
Pair from top of control tower. Looks very
(trade)
Pan: * Vegetable Pan:
your audience with
of nature. 1 00
Pan: * Oregon Coast:
and greens. 12/1 00
Pan: * Lake of the Woods: Several pans of a
boreal lake. 12/100
Pan: * Stratford on A von,
from roof of
Hall. 1 00 (trade)
Pan: * Arizona Desert: 1 00
Pan: * Wheat Field: harvest time. 1 00
Pans: *
Manitoba: silhouette
dreary looking.
different
(trade)
Pan: *
Pan: *
(trade)
Pan: *
Badlands where the
are found. 1
Pan: Assorted Bethlehem Pans range from
to a
Pan:

Palomar Mountain

mountain

top

Pan:

cut.
Pan:

Pan: Medieval Pan: From woodcuts:
on white version
a black
a Kodalith

Pan: Kodalith
Pan:
Surrounds audience with futuristic
interior. 1
00
Pan: Oracle Pan: Cave interior
Mediterranean and Greek
cave entrance. 1 00
Pans: Cave Scene: Reminiscent of
cave interior with cave
1
Pan: Lava Pan: Red Molten
formation.
detailed

12/100 (trade)
Pan:
Pan: Previous scene has cooled.
Volcanoes are still
with lava
but water
now runs across earth's surface. Ludek Pesek. 1 00
(trade)
Pan: Undersea Pan: The marine environment in the age of
trilobites. Ludek Pesek. 12/100 (trade)
Planetarium
100 Queen's Park
Ontario
M5S 2C6
Contact Dr. Tom Clarke
416-978-8551
Movie: Rotating jupiter, requires 16 mm projector with
circular mask cut to fit. Also I have seen rotating Earth
and Venus films shot from
Pan: Radio
set among a northern forest,
reminiscent in mood of Algonquin Radio Observatory.
Bill ireland.
other excellent pans on
Painting
hand. 1 00
Method: Scotch
Black
1/4" width (other
widths available) is excellent for fixing slides. It is very
thin, many layers can be built up before the slide mount
won't close. The tape is completely opaque and free of
pinholes. if your local supplier doesn't have it, contact
Mike Giovinazzo at McLaughlin for the Toronto supplier.
(Thanks for the tip, Mike.)
Morrison Planetarium
Golden Gate Park
San Francisco, California 94118
Contact Dr. Lee Simon
415-221-5100
Pan: * San Francisco at Night, photographed from Twin
Peaks. Excellent setting for a "Jupiter t:ffect" scene.
12/100 (trade)
CKND TV
Winnipeg
Contact: Stan Thomas 204-233-3304

Video
: Dr. j. Allen
with Robert
and sensational statements.
Elizabeth Planetarium
Coronation Park
Alberta
Contact Paul Deans
413-453--5717
Pan: *
Conservatory
terrain with one
Pan: * Bush:
having a
Pan: * Country Scene: Shot at
road running through the scene. 1
Pan: * Country Scene: Not the same as above.
autum~, no snow. Has small mount
slew.
(trade)
Pan: * Resolute Bay, NWT:
there is snow allover.
townsite. 12/90 (trade) We also have a 1
the same scene, shot with a 50 mm lens.
Pan: * Edmonton
(trade)
Pan: Alien Planet: Shows
artwork
a nomadic civilization. 1
was done
Rick Corrigan.
Pan:
Planet
K-l school show. Shows "mushroom"
which light up as crossfade occurs from the
segments. 12/90 (trade)
Pan: Easter Island: As seen from near a
faces looking out to sea (2 segments worth
Low illumination,
for
(trade)
Pan: Radio
Sunset scene. 1
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No formal meeting of BAP members has taken place
this year but there have been many informal meetings and
discussions between most U. K. Planetarians.
A draft Constitution for BAP has been prepared,
and Information Officer Julian Ravest, has been working
on the first newssheet.
Julian has been extremely busy at Liverpool where
serious consideration is being given to a massive new
visitor/education complex to be constructed on the site of
the now derelict docks. Plans include a very large
Planetarium with an IMAX or OMN IMAX Theatre. We
eagerly await results.
London Planetarium has been running a new public
star show "Omens." It deals in an exciting way with the
sights and sounds of the heavens which have frightened
people in the past and often still do today.

met and
special
March. This was
Education and Science in
The
was called to discuss
education in astronomy at all levels
Kingdom. In
there was a
considerable interest in a discussion paper
Heather Couper of Greenwich Planetarium
for a National Astronomy Centre.
In Armagh, work has been
on a
exhibition
to open in the Autumn on the
"LIFE IN THE UNIVERSE." One new Star Show
been produced called "From North Star
Cross." Another new
under way and will open to tne
Continued on page
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Editor's Note: As gleaned from Northstar, the newsletter
of the Planetarium Association of
Paul Deans,
Acting Editor.
David A. Rodger reported from the H., R. Macmillan
Planetarium in Vancouver, British Columbia that with
renovations, the installation of permanent exhibits, an
eclipse of the sun, development of a new observatory, and
the production of two new shows, there hasn't been
much time for quiet contemplation.
The theatre renovations were completed on schedule
in mid-March. Beginning in mid-January, they saw the
removal of the old planetarium seats and carpet, the
painting of the projection screen/dome, the overhaul of
the Zeiss projector by factory technicians, and the
installation of new and more comfortable seats and
carpet. A seating capacity of 280 as compared to the
original 260 was attained.
There, as elsewhere, the eclipse of the sun was big
news and at times a big nuisance! The hysteria created by
false proclamations by optometrists and medical doctors
caused them to d~vote more time to the situation than
they had planned. Coming as it did during a time of
renovations and planning of two major productions for
the planetarium theatre, it became a little hard to handle
at times. During the final week or so, they were
constantly
answering the telephone, speaking to
frightened parents, appearing on radio and television, and
being interviewed by the press. Naturally enough, while
the eclipse was not to be total in Vancouver, but 97%,
when the morning of the eclipse arrived, hundreds of
people gathered under cloudy skies to watch. it on
television. Most of their staff who had traveled to the
path of totality were successful in viewing the eclipse, and
some of the finest photographs of it were shown in their
planetarium show, "Space Capsule."
Work
on
the
Gordon
MacMillan Southam
Observatory proceeded briskly through the spring and
summer. It is hoped that the building will be in
operation, with its 15 cm Coude Refractor, in early fall.
Their display galleries have had a major face lift as
well. At last they have permanent exhibits. In addition to
the brilliant transparencies of galaxies and planets, they
have installed panels from a 17th century celestial globe
that the planetarium owns, a functioning computerized
weather station, and an audio visual unit which presents
their popular feature, "Behind the Scenes at the
Planetarium." This can be viewed by people as they wait
to enter the theatre.
Their two major public planetarium shows, "Space
Capsule" and "A Glimpse of Infinity," were presented
jointly. "Space Capsule" was a planetarium newscast. It
covered a number of topics of current interest, such as
the tenth anniversary of the first Apollo landing on the
moon, the pictures from Pioneer Venus, the pictures from
Jupiter taken by Voyager, the pending first flights of the
Space Shuttle, the discovery of the moon of Pluto, the
arrival back on earth of Skylab, and pictures of the
February eclipse.
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Most of their efforts in late
went into
production of "A Glimpse of Infinity." This show
the brainchild of Michael Koziniak, and traces
development of the philosophy of science in western
civiliation since the Middle
After a brief openmg
statement which sets the mood
theme for the
made against the background of the setting sun on
west coast of Vancouver Island, the show takes
audience back to the Middle Ages in spectacular H'~'''i'JH.
Interior views taken on site at Notre Dame cathedral
Saint Chapelle cathedral in Paris, and Chartre cathedral
nearby, show how people of the Middle Ages viewed
place in the universe. Clearly, it was a very God-centered
universe.
Gradually, a transition is made to the Renaissance.
Here the audience sees the interior of the Medici
in Florence and view many of the paintings
sculptures that demonstrate the changing perspective
occurred at that time. Consideration is given to how the
philosophers of the Renaissance-people like Sir Francis
Bacon, Rene Descartes, and Sir Isaac
their place in the universe. There is a marvellous
depicting the clock-work universie, a scene which
demonstrates the prevalent view in that time. But there
were limits to the depiction of the world as a ""''''!Jlo.U.~''H.U,
and these limits become more and more evident as
show progresses. "But just a moment! It seems as if
leaving something out!" says the narrator. Then
spectacular plunge inwards to the atomic realm, where
fact is faced that no longer can
be put
mechanical terms.
the uncertainty principles must
be faced.
as the show
into the 20th
century, it is realized that
we see the universe
that we want to see, and that our view is determined
our position in time and space.
"A
Glimpse
of
is
a
thought-provoking,
is narrated
Michael Koziniak and background music is by Gustav
Mahler. David
also reports that
have
Space." It was
public children's show
designed and written by Bill Van Luven and is narrated
by Vancouver broad caster and actor, Bill Reiter.
by the way is the name they gave to the Zeiss Df()1CCIC>r
In this show, Harold answers a number of pertinent
questions about the solar system and the stars beyond.
Monday evenings are "special events evenings"
the planetarium. For four out of ~very five weeks,
"Touch the Sky," a series of lectures on basic astronomy,
is presented. The fifth week features "Music Under
Stars," and nine concerts are planned for this year. The
first concert featured the Overture and Ballet
by
Wagner's Tannhauser, the Alto
the Third Symphony (the Organ
Saint-Sa ens. It was sold out! Other concerts in the series
include "An Evening with Andre Ulo.U/S'JH," two concerts
! ..H,.tAUU.::>,

of great orchestral music from the 19th century, a
program of new wave rock, and the Symphony of a
Thousand by Gustav Mahler. Once again, in December,
they will have a Christmas concert devised and
choreographed by Isabel Chen and Ken Hewitt-White.
Another major planetarium production is "The
Unknown Sky." In this show they explore the objects
and concepts of current interest to astronomers, ones that
have prompted them to develop the major observatories
in the Southern Hemisphere. With respect to this show,
Craig McCaw and David Rodger traveled to Chile where
they visited all three major observatories there. They
photographed panoramas and became familiar with the
southern sky. Moreover, they received permission for
Craig to take color photographs of deep sky objects
through telescopes both at Cerro Tololo and Las
Campanas so that Craig could use his expertise and his
special technical equipment to take the kind of
photographs for which he has already become famous
from his years at Mount Kobau Observatory in British
Columbia. It is entirely possible that the color pictures
taken were the first taken of a lot of southern sky
objects. They plan to make the best of these available
commercially.

*****
Bill Peters of the Manitoba Planetarium reported
that the Manitoba Medical Association was correct when
it said that the eclipse was risky to watch. Unfortunately,
its reasoning was all wrong. This eclipse has proven that
eclipses are not blinding,they are just addictive. There are
now several travel agents and organizations in Winnipeg
(including the planetarium) organizing tours to the 1980
eclipse in Africa and India.
Bill Peters believes that while the eclipse did much
to draw attention to the Manitoba Planetarium, the
greatest benefit to the planetarium was the stature and
credibility it gained by its stand on eclipse safety and
public education. No organization could fault their advice
on eclipse safety.
had done their homework, with
much assistance from Mr. P. D. Carman at the National
Research Council, and they had the facts to prove their
recommendations were technically sound. The Medical
Association and several local school superintendents
essentially took the position that the public (including
studentsl) could not be educated to use the recommended
techniques safely. Thus they recommended against
viewing the eclipse. None the less, the vast majority of
Manitobans watched the eclipse-safely. Comments in the
press, after the eclipse, from educators and from members
of the public indicated that virtually everyone had enough
of a grasp of what was going on to take adequate
precautions. While controversy raged around their position
until eclipse day, there was subsequent general agreement
that the extensive public education efforts of the
Planetarium, the University of Manitoba, and Brandon
University really were effective. Among its eclipse
activities, the Planetarium and the Manitoba Museum
produced 60,000 "Eclipse Visors." The entire production
run was purchased by the local Kentucky Fried Chicken

"Cosmic
all the excitement of eclipse
went
surprising ease. The ease of installation was entirely
to good planning on the part of Production
John Mohler and his staff.
The title of the show tells its story. It aims to
the audience grasp something of the scale, in time
space, of the universe as we now perceive it, and
away with a feeling for the way that our world
existence is connected with cosmic events.
The increased public interest in the Planetarium
during the last fiscal year, not just
the
show, has paid off in additional equipment. Being
is a panorama system consisting of a ring of 12
Carousel Projectors, along with
equipment. The projectors have 85 mm lenses, and
will be aimed so that they will be drop-in compatible
with the system worked out at the Davis Planetarium
Baltimore.

Lee Rothblatt of the Dow Planetarium in lVH)m:re,H
reported that having finished their public showing
"Eclipse '79," they were able to see a definite pattern
the planetarium's attendance. The closer the
of
eclipse approached, and as the media coverage lll(~rease:C1
the more people were in attendance at the shows.
language lecture on
gave the last
February 25th, and over 400 people came to the
which means that many people were turned away.
show, "The Veiled Planet," broke with the past
of the Dow in which shows were changed every
seven weeks, except for the summer show which
last nine weeks. This
was due to the laser
"Eye See the Light" which required the
weekend shows from fourteen to six.
shows were extended to sixteen weeks.
"The Veiled
" the story of
written and designed by Kenneth Chalk. Through
comments they received from the audience
shows they got the general impression that the audience
enjoys learning about something which they can observe
for themselves after the show (Venus was then low in
western sky after sunset). The show itself started
quiet flute music. As the lecturer spoke, over the
of the historical attitude of man towards this brilliant
" the sky became dark blue and a panorama of
Montreal was added. The ap'parent motion of Venus was
explained as well as the way it
remains close
the sun in the sky. Then
discussed What is known of
Venus today and how this
was obtained.
Everything was pieced together by taking the audience
an imaginary voyage to Venus to give them an
of what some future astronaut might encounter on this
planet.
Lee Rothblatt also reported that the
Planetarium was pleased to have His
the
Honourable Governor-General Edward Schreyer as a
member of its audience for a
of "The

Planet."

Tom Clarke of the McLaughlin Planetarium in
Toronto
that there was a great eclipse in
Toronto. By first contact there was a raging snowstorm
which by noon had reduced visibility of anything to a
minimum. According to Tom, it was the
case of
mass Chicken Little Syndrome in Ontario
In all, their staff gave ten (l0) radio interviews,
eight (8) T.V. appearances, and three (3) newspaper
interviews.
Their presentation, "A Sky for All Seasons,"
evolved. from a desire to do a show more directly related
to the constellations and the interesting objects found
within them. The show began with the early spring sky
and covered most of the prominent constellations: Orion,
Canis Major, Gemini, Leo, Ursa Major. The presence of
Jupiter provided an opportunity to show some of the
Voyager 1 photographs. Praesepe introduced the concept
of clusters, Orion of nebula, and both led to Messier's
Catalogue. The sky was then shifted to a summer setting
where the Dipper was used to find Arcturus/Bootes, and
Spica/Virgo. Antares and the summer triangle introduced
concepts of colors of stars and the effects of distance.
The Milky
was highlighted with a beautiful
wide-angle cloud effect. This led to the concept of the
Galaxy, its form and its structure.
features of
the summer constellations, such as M 13 and Beta Lurae',
anne:lfed in spectacular form.
A further transition to the fall sky permitted
discussion
of
the
zodiac,
of
the mythological
constellations,
Pegasus, Casiopeia, Andro'meda, and
Perseus. In turn, this led to M3 and the concept of a
universe of galaxies.
The winter sky brought Orion back into view. The
narration moved into the discussion of nebula and star
formation and death. The Crab Nebula materialized from
an explosion, and a red giant evolved to a supernova
state. The show ended with a very evocative reminder of
the contributions of Albert Einstein to our understanding

MURTAGH (B.A.P.): Continued from page 32
A highlight of the winter activities was the
live link-up with the Jet Propulsion Laboratories
Voyager 1's close approach. An entranced audience
experienced a sense of discovery and excitement as
saw for the first time Jupiter and its moons in
detail. This event was given wide coverage on Television

of the universe.
Tom Clarke
show had
comments to the effect
had ever seen. Could it be,
wonders,
to a familiar sky is important
important
than our concept of
a show. The shifting of the Zeiss
halt was a challenge to the operators.
overlays would not match the stars. However,
successfully by keying on
position of

Paul Deans of the Queen
Edmonton noted that eclipsomania
for another few decades. Eclipse day
clear and
and some 400 people
to peer through telescopes
planetarium. A videobeam system was
front lobby and was turned
the
when it came time for third contact,
wanted to see the televised view of totality.
remaining full-time ·staff members coped
still somewhat
of a mystery,
since the other three
staff members plus all part-time
staff
into the wilds of Manitoba
Their sun program,
until April 1. This was followed
Lion," a program exploring the
as showing some of the results sent back
This, in turn, was followed by "New
Coming," a show which deals with
Paul Deans also
Planetarium is
awaiting the addition of
facility. The trailer will be
staff
lot and
area of the
technical
storage.

and Radio.
Four members
for the
in
to meeting any fellow Planetarians in East Africa
year.
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WHERE TO FIND IT
At one time or another we all have been faced with
of
that
the problem of finding that one
will solve ali the problems of
onto a dome.
Well, your search is over; it doesn't exist. But there
are a lot of other
on the market that can
TtJe
is
that company that sells them.
have assembled a list of
that sell
that
are readily usable in the
It is a
fist
and if you know of a company that isn't on the list
let me know about it.
Edmund Scientific is not on the list
because
it is so obvious.
Inc.
Herbach &
401 East Erie Avenue
PA 19134
Miscellaneous electrical parts,
equipment, video equipment. Ask for
Orders filled in three weeks or less.
1::r

motors, optical
This Month.

1::r*1::r

Inc.
135-06 Northern Boulevard
Flushing, NY 11354
Photographic equipment, special optical effects
lenses. inexpensive,
equipment, quick delivery.
for the asking.

Winfred M.
499
East
Precision
Nice
build
available
Most stuff available at

at

tool you can
less than retail.
costs $1.
1::r

1::r

1::r

TM Visual Industries
25 West 45th Street
New
NY 1
TMC
Ask for literature.
1::r*1::r

Rosco Laboratories

1::r*1::r

Brookstone
127 Vose Farm Road
Peterborough, NH 03458
Hard to find tools and specialty items. Relatively
expensive. Complete catalog for the asking.
1::r

1::r

1::r

Poly Paks
Post Office Box 942
South Lynnfield, MA 01940
Electronics, electrical parts, surplus and junk
electronics. I nex.pensive; read descriptions carefu liy!!!
Delivery fairly quick. Ask to be put on mailing list.
*1::r*1::r

C & H Sales Company
2174 East Colorado Street
Pasadena, CA 91107
and electro-mechanical
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Relatively

Blackhawk Films
1235 West 5th Street
IA 52808
Films
matter and famous feature
8 sound and some Standard 8.
16 mm and
excellent condition. No
but
aren't
Can be used in multi-media type
Send for
obviously, a partial list and it doesn't include
planetarium-oriented
or the laser
the prepared slide companies.
If I get more from you I will include them
articles for everyone.

Jane's
Corner
BY

Jane P. Geohegan
4100 West Grace Street
Richmond, Virginia 23230
Don't miss the article on "Space Art" in the June,
1979 Reader's Digest!
OVERHEARD:
Ed Leach, planetarian at Clover Hill High School,
Chesterfield County, Virginia, wondering if he
should join the ranks of planetarians who hand out
business cards saying "Planetarium Consultant": "If
some group who's considering a planetarium pays
me $500 to tell them that a nearby city will have a
major planetarium facility in a couple of years, and
that they shouldn't bother, that sounds good to
me!"

*

*

*

*

Eighth-grader Wally, to another student, George, on
viewing lunar disc from Lunar Sample Education
Project: "Do you know we'll never see another full
moon again?"
George: "Really! What's happening? "
Wally:"The astronauts brought some of it back with
them!"
Jim Gall, of Toronto, Canada, publisher of
astronomical materials, recently visited Strasenburgh
in
Rochester, NY. Told
that
Planetarium
planetarians Don Hall and John Wharton were
outsipe work i ng on a production effect, he stepped
out to watch. The sound of a car, driven by
Wharton, going over a gravel road was being taped,
but preceding John's car was a dump truck filled
with gravel, a crew of four road workers, and a
power roller, building the gravel road for John's car!
Could it have been coincidence that the work crew
arrived to re-surface an existing gravel drive just as
the taping began? Gall isn't sure. He remarked: "I
know that the Strasenburgh gang will stop at
nothing . . . , but building a gravel road for an
eight-second sound effect seemed Ii ke a bit much."
Another Torontoan, planetarian Ian McLennan of
McLaughlin
Planetarium recently caught the
National Air and Space Museum's new I-MAX
movie, "The Living Earth," and the new Spacearium
show, "Worlds of Tomorrow." Ian reports that
Washington, D.C.'s NASM overlooks no opportunity

he
to lay thought-provoking messages on its
found this written on the wall of the men's room:
'To do is to be be. . "
-Plato
"To be is to do . . . "
-Aristotle
"Do-be-do-be-do.
-Frank Sinatra

*~*~*

On the subject of verse, I agree with
David Romanowski of the Hayden Planetarium,
Massachusetts, who wrote in ((Poetry and the
Planetarium . . . ", The Planetarian Vol. 8, No.1, 1
that "the relationship of poetry and the planetarium can
be symbiotic." Poetry
J on Meyer and
Carolyn Sumners of Burke-Baker Planetarium in Houston,
Texas like is the following:
"Observe how system into system runs;
What other planets circle other suns;
What varied beings people every star."
Alexander
"Overcome space and all we have left is Here.
Overcome time and all we have left is Now."
Jonathan Livingston
"Teach me your mood, a patient stars
Who climb each night the ancient sky.
Leaving no space, no shade, no scars,
No trace of age, no fear to die."
Ralph Waldo Emerson
"Thoug my soul may set in darkness,
it will rise in perfect light.
I have loved the stars too fondly
to be fearfu I of the night."
Author unknown, An Astronomer to His
"Bradford and I had out the telescope
We spread our two legs as we spread its three
Pointed our thoughts the way we pointed it,
And standing at our leisure till day broke,
Said some of the best things we ever said."
Robert Frost
What's your favorite?
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